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(57) Abstract: 

PROBLEM TO BE SOLVED: To make clear the address 
and bit of the failed data with no increase of the test 
time nor the cost by outputting the real data and its 
corresponding address signal to the outside when the 
error signal of a comparator is outputted after a test 
is started. 

SOLUTION: Receiving an error signal from a comparator 
108, a logic controller 104 recognizes occurrence of a 
fail. Then the controller 104 gives a control signal to 
an address control logic circuit 106 and switches the 
output sent from a multiplexer 110 to output the error 
signal outputted from the comparator 108 or the signal 
outputted from a scan signal 112. The real data which 
are outputted from a memory cell array 503 of a storage 
100 or the address signal which is outputted from a scan 
circuit 111 of an address generator 105 is given to the 
circuit 112 and serially outputted. Therefore, the error 
signal, the real data or the address signal is 
selectively outputted from the multiplexer 1 10. 
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[IS*«i] i&*&tf«*fflLtf^«/j:E 
8J£E*jSB<0T'* 5fc«>"<oiBf-^ M3B4. 
BtrfESe^^ h0Bte> 

EttSSKteffi/j+ST KW**£«4, 
ttEWWft^t^bn-Cf 1 ^ h^-^i^iL. b&E 
EttBBfcU*i-$^-*»£8i:* 

WE^-^jBta^Hi^LfeiiWB^ h7-?t, urn 

»£»i*W#LfcttEr K^«»«r4it.6nT->y r 
fflE»J*«#fcS*3«\ HrtEW:«»^6ajASnfc3lrE 

HB*6»I^WEH:tt«*s«rE3:7-«*«rU*Lfc 

f'-^tefcUfc-J-SttET KU^d^mfE^u^^u^ 

H0B*rt»+6*W«*|fc 

IH**2].«rET Ku-x«*8tt, 3S£L£TKu* 
£ is V TMcthfi'fZT K l^*ffl* * * V0B «:# U 
hH46*fc»Eltl8!«*«(»E3i?-«*tffl*Ufc 
roi^-isatUfciSoWESf-^tWrt; 
-f SmrET K^ft^ittE^^-y^BBdifcmyjS^ 

•cffirEr Ku**i**-*:/[gBfc4*fcftTT 

«<oga^* hig(B*rtB^*¥ai#gfe 
KWjlW«iLftW^5>, ttEEtt£KtfffiE7 

k u*if &nrB*a l^Hx-* *«tee» 

K^-iStt^iitrft-Cor^-feAftBntf .-^ 5^ 
*££BBJ:» 
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KB*.* 

mTEx* h^n s^lcHJHLTffiET KU*«£8j&st 
K^*«**S£LfcB*jKj&>e>, WEEttKKASttEr 
K L^Alf^^t fe*VT K»ffi Lftmf- $ *8fl£ES 

io 

[00 0 1] 
[0 0 0 2] 

[«*©»«] «#isi^ft*wt5ft»vSa 

7"^ MslB (Built-in Self Test, »T\ B I S T®B. 

*VC^6 Q t**> 4M*ffE*J6K<0^* h/BKB I ST 

fcs^nEtgggom^ff-^^^tti i e-y h-foit 

tt+SM#«lteaB*tt^ii^*:!9 LTV^feo 
[0 0 0 3] ^*5 1 *HBE»S*ffl^fc»&W:, 

U EtgggcoVN-f ixor Ku^cjo^T^fc^ MS 
30 [0 0 0 4] MttttJtttBB&fflv^atett, l \£*j Y 
^^ttHM+S. U&»U iiftoffl^ffiJfctfcEBliEte 

[0 0 0 5] rwj;5 4HH&*ft-i-Sfcafc, tf*tt 

Ei8isia^wy)a^ffi*«^BHffl(o^*+ v0B*f+ 

<o x J- y t-^ h#B^«</j:6fcra 
hB#ffl^Slgfb-f Sfcftt; ffl#Htt:|4(H]Bom^ 

- * ^&J^^« L *itf 4 6 feu \ 
[0 0 0 6] $^>(c. ttAttEiSISK^fe^aj*^-^ 
*-l.^^*f"+-ffi«»^IB»BlteaBtc»9atr 
50 #B*sfc9 % EfltlSlcor^-frx^BtfOACWttfcT- 
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10 0 0 7] 

i^-C^^Lfctry hfcWfcMcLJ: 5 ti~ £4, 

[000 8] :MBm±E»»fc«*T4SJ'ifcfc0> 

•C, x^h^BB^O ! 3^h(Oli^^lB<r4?t<, 7* 

*WT5 r ttfpTBfcS a^* hHB«rrt*i-S*W«c 
[0 0 0 9] 

LtfTO*E*iBB4. ifrfefEK&KOx* htfTSfc 
at>G>ea^* H0B4*B*.. HrESa^HHlBMu 
:r* h * a s/ * 4 :r* h Mteft*'4 & ilTffl«l« 
**U*-#-*3VhD-5 4, ttE*Jfl«#**;l&^ 

4-*6HT^yT^cU^i-*^*^viH]B4, fftEf&J 

WEit«»^6ai**ixfc»e3i5- 

«rE^*^^BIg^fem***T,fc»E*f s -*X 

t 1 * hHttfttcttElttiES^fllrE 
*5-«**ffiALfc»g\ rcox^-d5|g±L^4^ 
OttEjtf*— #**fflE^/u^^^f-*r^LT^8Btca 
73<*ft, ^fefccoStf-^fcftit-J-smET KU^It 
*^WE^^^^*frLT*Wlwttl/3$ • 4 
*4#®4-f£o 

[0 0 10] ZZV. (fflETKW»t8tt, 

fflyjLfc»<g\ COx^-^«4l^4#Oh5EHx- 
#fc»ifc-*-6tflET K^Mf^ifrE*** v0B/>^ 
tti^$^-c«?iEr Ku^ffl^*^^BBic#A.fc*trr 
KW^*s»S*li, rco^-a*^ Lfc&fc&jgAii 
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V\ 

[00 11] mfESax^hlsJB^, ItEEISBBtflH 

SHE 

r** h^Ds^jcHIBLTfflET KU^«4S*sr 
;MI#**£LfcB*jjKa>&, «IEE««B**«IET K i" 
xif^^^t^nTSc^diL^llx-^^mlEEB*^ 

[0012] fcs^t, sijEia^^ naBtt, 

-thtv ^^«t@Bi, WEEtttBBtffflaLfcStT* 
mTET^irx^Fflx^ hffl^n^^lclslfflU-C 
.»U5itrE«* J F4**6fc«*., s5Ex*h^n;y^ 
tdl^^LTHtrET KU^«tS§^7 KU*«#-«:*£L 
WEEBBbWet Ku*«**4;te> 

[0 0 13] 

20 l«WO||J6<Bjgifc] «T,'*«Wo-3tlfioagffllco 

[0014] H 1 * 1 (OW&fiBfeK <fc 6 B I S T 
0B*rtK+6*W#BB<otB*^+ o r<D8Ktt, 
Ett'lSBl 0 0 4 B I STEBl 0 1 4*{B;LT^So 
EtttBB I 0 0 M\ T K^s'^rSO l, D[)r3 

5 0 4, x-^nv ha-/l/|HlB5 0 5, U^s^T 

[0 0 15] J* * U -tr;U7 5 0 3 It, fc^y h»Rt)5 

30 7- KBoS&Kfc-*' hy ^^W-EBShfc^^ey-fe^ 
B I STBBl 0 1 *>?>d j;r Y^Mt^JkXffry^T 

^5 0 211 B I STBBl 0 1 K/5>f h>f 

^-^(t^ENl 2 1 *4* & 

40 7^-^ =3 V h d-^BK 5 0 5 \± % BIS TBSg 1 0 1 
a»6!J-K/7>r h-f*-//HltENl 2 1 £^;t<b 

stbki 0 i^<bf f -^^4^e>n64^7^x3- 

^50 4^Lt^j/ h^B L£*> J^V-tAsT 5 
h**-77H»*EN 1 2 1 «r4*e>JvC»ffXtt#B 

3^&B*ffl*nrtrs' H©B L^r^UTtfi^^ix^x 
^7Af r ^-y50 4^ i frLr#xe>it, i«H 
50 LTdl^-f^o 



c 
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[0 0 16] B I S TGDB 1 0 1 D^^ay^D 
-7 10 4, ***V®&1 1 1 Zfti-ZT K^«* 
1105,7 KWM»D^^aiSi0 6, 7-*$g 
4S10 7, JtttlslB l 0 8 v y y ^0B 10 9, ^ 
^u^f-l 1 0, ;Mr*vEBl 1 2*ffl;t-CV*o 

[0017] ni?y^ayhD-7l04li, BIST 

OKI 0 l ^*ii6ffli<z>EIH(Z>»fP*«iJ«i+6« *W 
ffjidll. r K f *Sg£3§ 1 0 5 tfeig&K 1 0 0 fc§# 

K^«tsi o 5asrt*+5-***>igBi i i 

LTT Ku^fS*«r^* + viaBl 1 2(cv-yr/HctB 
7K^iiDv?j/^[5]Bl0 6^U-K 
h>f*-^/HltENl 2 1 £Sg±LT 

"fSBf^ 7~*$g£^l 0 7**7^ hfflOx~^£3§ 

0 4tt, »idi'*-6J:5fcJtttiaBi 0 83&»fettJ*Snfc 
x ?-ft #4: 7 * ^©B 1 0 9 U T^* fc;h,6 <h . 

^x^^dsfcofcrtiBBiu b i sT^^oft 
tt^feo»9ii^.«:#it-t-6t*lc % *ttfc*tLT:*7 
^^ULfcHx-*, Xfl^i^/ULfcilT 

K^^u^f-l l 0oa^£t^9&;t 

Ku^^JpD^i/^lHlBi o e\cum\t^n-7LX^^ 

o 8*«ai*ufci7-«#i^*^viaBi i 2Asai* 

©B 112 ten, iafg&E i o o co> ^- y -tr/ur ^ 5 

0 3^^tti^$ixfcSlx— *<b, 7 K^8t8i0 5 

[0 0 1 8] T Kl^JW.p^^HBl 0 611, 
y^a^hn — 7 1 0 4*»&Ott8PfcS^V^, 7KU 

K^*t«l 0 5lc#*s o 7Ki/^tSS 

1 0 5fl, S yfUmt^cmO^XT 
*«£U fEtg&Kl 0 0f*WT K^'<y77 5 0 1 
f-#x.5 0 T KU^WJ«ln^2/^|HlBl 0 6»4. 

h«Fice«isiii oo*»**-&sfc»fc % D«j7^ 

^^77 5 0 6 y — K/7^ h^*-/^ENl 

2 i *a«r#-$. 

[0 0 19] 7-*SS±3§l 0 7fl, D^j/^yhn 

-7 l 0 4*&oMWcS*^t, Ctt&Ki-ooic* 

*67* h/B<D7-*£Sg£-*- 6 0 3&£<*-ft,rti7-* 
Ji, &tg£Kl 0 0rttf>7— *3^hn— /HpJBsoS 



(4) 4#BH¥l 1 -3 9 2 2 6 

6 

\c=r* hT~? tLXS-tbtihkmmc^ itfilslBl 
0 8 fcfcJMtttf-* <t L-C4x^^6o 
[0 0 2 0] 7y.fBBl 0 911, JtttlslBl 08#3S 

-tf«±Lfc*frfclMMI rij ©i7-«**4t6 

ixr«»-*"6o ^f^^ti ion, yy?i§u&i 
o 9^6offl/jft#4, ***>ih]Bi i 2*>e><oaW) 

«*4*4jtfc;h,* 7K^ffl8Pai? y ^0Bio6O 

[0 0 2 1 ) ^^y08l l 2ft IB1g2£gl 0 0^ 

icSEftUTHWrfSo fci^Ml, 7x^/UL«fC7K 
0 5l*J<£>***y[E]ggl 1 1 fobT KU* 

<D&t>y\Z*§-jLbtlXvAs?"?l'?yr 1 1-OtC^y 74/ 

[002 2] £.<Dii5tM&&m*1t*9m<Dj&n\c£ 

20 -7 1 0 4^*HBA»6-B I STH*6«*1 0 

*i6 i , Hfcttfts*- KA»6>7 a Mr- KfcSJ 19 fcfc 

aicHJHLT, P^^3yhn-7lHlBl04W 

«-8-*«*+-6o -r K^«»Di? y ^giBi 0 6-n, 

1 0 4A»6*J#«-g;*4*.6)*i5 
7 Ku^«t8i-0 5AS7 K^8M*4t5^ 
^^*»J».+6o TKf*$g£&,i 0 5H, 
-tryur W5 0 3 KxA hf-^ *»#.=iitffc»Xfl* 

30 i"$o r^T K^*tt#liT K^<y7j 5 0 1 

—*avhD— ;M3tt5 0 5li, **vFftT KV;MM» 
ni?jx^ 1 0 6iS«4Lfc7^ h^*-7VMM-ENl 
2 1*4AfeJlT«#ii*»fMfcttlc49, 

[00 2 3] ££>fC. Di?y^a/ha-7i04i»6 
m * 3 ftfcfM «tt-8-fc J: 9 S ^ > o 

40 *avho— /hhibso 5fcaiA+5 0 :^^f 

— ^^5*7^7=1 — ^5 0 4^r^LT> * y l"( 
[0 0 2 4] 7*^y^uri^r5 0 3trg^iA^ 

ap*>IBI»tt^-#i:lttt+6Bf|ifc»IH*6. 

a v ho-7 1 0 4A>6©M»JcS<5vvx, 7K^M 
WD^y^ElBl 0 6d*U — hV^-^/Hf^EN 1 2 
l**tU 0*7*3-^5 0 2&t/fflyjy<y 77-5 0 

50 7Ku^iitMtu :©7K^itticeorD!> 
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O 1 ^?/ h»*SjiR^So ^*!)t/P7K 5 0 3^ 

7rso 6*4hbraj*isnSo 
[0 0 2 5] ro^^ywwsosA^feiii^ 

ftfcUfWi, f^-*&£mo 7^«£Lfc*JlW 

S 0 >^-Iiir>vr w-r 5 0 3*»6tti/j**ifcjl7 f 

— ***v[h]Bi 1 2fcfc4*.feit, ^'7WH; 

?yfBBl 0 9^4*.6JiTfife»**tft. ± 
aLfciSfc* H#*s-auTv^Mtttt:tS!lHlBi 0 8 
*>br* roj ofg^m^jn, p#tf-8rtH"7*>r 

"C, 7yfBB : l 0 9tc&#£ftS<> -^W^t^f-l 
1 Ott," ^yf-SBl 0 9^e>ffl***tfc3i5-«#* 

[0 0 2 6] :*5-«*a5Jt«Bttl 0 8*»fcffl*Six 
Si, 5s'fBlll09t^LtDys'jJ r 3^ , hD-7 
I0 4fc4*.fctu ^^^ywLTtr i'iSBIKSiiSo D 
i?j/^3i> Fa-7 1 O'itt, B I ST^d yftAt) 
^S8&f££#it^Si&K. T K^BIPd^^ l 0 

.6 k ^ * -r ^4^onr- * ^m^-f s <£ 5 k a* 

U"T Ki>^*J*ni?y^ l 0 6te^;u^:/i>^f- l .l 

[00 2 7] £*lte<fc0* 7i^/H/J:BlW^^t^ 
SKI 1 2^feif-^MT KW^^»^U/7*ix 
So tor, £TOllx-*£;**^m*LTv^ 
*itt:»U h«?M^^^E*««r«»+6 

#S e ±tW*f-#tB»ttW3&*^« 
Jg-fSS^lcii, ttB«tf^^^f^h/^-y^ 

[0 0 2 8] 4fc, 7W>*'L*:3S7 f -**:UiaLfc 

7x^;i/8±^7K^^^r^yai^^ff7w 
i#-C#5. Dyjf^3>hn-7i0 4(OjKjJpi:J: 
9, T K^8t8l 0 5^***16^ *Y^0Bl 1 

Bl 1 2Jc4*.fe*tSo ** + >iaBl 1 2tt. di^^< 
^7750 6 J^feffl^Sftfclt?*— *<©#fe0fc** + 
*0Bl l lA^fetHASixfcr Kt"*fi3-*:fflau ^ 
^^tl 1 Ofcfcti/W-So ^/u^^u-^ih 1 1 0 

[00 29] Z<DloiC, 7*'(/l<LfZtZ<0$t7 T -? 
<r>*t£hirT Ku*t>ti}^£-MS<D-C\ ^'J-trA-TU 
-< 5 0 3<OV^n^BW*5tt«UfcA»»*l-»«f+5C 

i^r-^So 
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[0 0 3 0] ***Vl3Bl 1 1 i*** VHB 

1 1 2iOBlCtt/U-^*»i«SnTV^6 0 ~ftlc£ 
9. ***VHBl 1 2 J&»&U«J SitfcT KU*«#A« 
***VE]Bl 1 1 fc^-f—K^s^SfU T 

48 i o 5M8£-f sr K^*573:>r^ufc«F*or 

[0 0 3 1] iot, hfcRI&LT^^Mgi 
Lfc#8\ ^co^cor Ki^^T Kux«48l 0 51: 

&&<*ftStf>-c, 7 i ^^4 / ^rK^^t 3 f^h 

[0 0 3 2] ftlC, JtttElBl 0 8, ^^rt«l 1 

l&tfl l 2O^- ; etv<0[p]B«^o-^jjco^TiE'< 
So lteBBi0 8r±flit«H2lc**Jx5J:54«i« 
Sffcft&HfD^- h 2 0 2 a , 202 b 210=2 

0 2c iS&JIfny- h 2 0 3 LT^So ttffi^ttS 
^^-h2 0 2 a-2 0 2 ctCli, *tl?ftf- 9 
Hi 0 7&tffEtgggl OO^^Wit-t-SHx-^i^ 

i*4*.&ii, -ftbfcStefctt Toj , * 
20 -&<z>#&K r l j *ai*+ So SfeSfa^- h 2 0 3 

tt> ^flllW^SfDy- h202a-202c 

r i j ^7-m^ai^-fSo 

[0 0 3 3] ***:/[|]Bl 1 2te, ^3lC^^tlSi 

aao^^^y^^3n, 3 12, 3i 

3, 3 1 4£(f;t-C^So wO^^VUi/^CQ 
Stt, fEtfc&E 1 0 0 coffl^j/< p -7 r506 C0tii^*Ss 

7 5 0 6*»6UA*tlfc3l7 f -*tt, *il«h,***>' 

nx^^r^vai^^ixSo 

[0 0 3 4] T K^*«48l 0 5#ri**-S** + >' 

BBi i i i* CltSm oo^fejt^r'**^*-^ 
i±B^*-y^'BBi i 2 itt % B4tc*SitS j:§fc 

4 1 1-41 4*<TU T K^«^8l 0 5 MB 

ror Ku^A5^*^x@Bl 1 2(c4x^>^Si, fa 

40 *#***v[h]Bi 1 2 3&»fe^*-y^ifl/3*itS 0 

**-vv[hjbi i 2^e>ai/j**ifcr K^n, ^^-^ 

>\s*JXj? 1 1 1 |C7-<- K/<y^$itr, 7i^L 
[0 0 3 5] *|g^O^2C0HteOJg8§(C < tS# 

1 S TlHlB 1 0 1 a tt, ^1 OUffiO^llglC^ft S B I 
ST0B1 0 lco«fig(c$e(c^x.-c, ISIggKl 0 0 

B6 0 1, ^f/Hf602, ^16*^6 0 3 «r(B 
50 xTV>S 0 
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(00 3 61 ^ a y ^«4lHlK 60111, B I 

1 0 4a^fe^ny^a«»JW«#*^*6ilT, 3ft 
m<0? D^CKl ^-C K 3 <D 0 ^ *iJ&»— 
£U ^Wf^^f 6 0 2lcUi^t6o wCO^D^^ 
CKl^CK3f*, £%±aS£*^ SV^ttlSJ — -Cfc-5 

[0 0 3 7] 0 2 ft, ^Dy^££[5] 

B601 <0ffi*Offllfc*tta»feMB* n y 

^*>6^-0*31«U-CUl*+S 0 iatg3R^F6 0 3 
T, ^n^^ofittjT^.O-ea^y^r 5 0 6*»6U4 

[0 0 3 8] TF^MSlOSH, nv?s/^ 

hp- 9 1 0 4 aJ&»fe4-Jtfcil3B I ST^oy^ 

Eit&gl o oor^*^«FB*i:r*-cfi«LrfcjE 

So 

[0 0 3 9] B6fC, ^Dy>omjii^ 3fc*>T# 

^7 0 1 K*5VvC^n ^#£^±#.0* £5M£7 0 2K 
jfcn^T^n y^iiir*>T*S!9, l*/&7 0 1 k$f&7 0 2 
fcoBoMIBir^Djx^HTt-f So «f^C7 0 lfcfctf 

-t&o Z<DT KW*#B I ST0fel 0 l : a^6B«SI 
■ l 0 0^*.b*iS o M7 0 l^&9r$i«n^SiB 
t*—^ 7.1 1 iSElSJSBl 0 oa»G>B I STB 
K 1 0 1 a^ffl*3;HS 0 ' 
[0 0 40] ^U, B#j&7 0 2lCjott£^ n y $ <DtL 

6 0 3 J^tfJ^ilfcf*— i 1 0 a 
[00 4 1] ^oy^OBtli, ^d^^CKI-CK 

i: 5 Ct^MbMc/.cs. wOidfc, * 
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mtx-^ <t^x-* tooit&x* McJra^T, fEigg 
El OO^T^-tr^fB^T 1 * h+5^ij6*-e*5 0 
[0 0 4 2] J:aLA:*ltOJi5IBtt-fl-C*>9, #3g$ 
*BS-t*t>o-c»i4v\ mzit, B2, B3&tfB4 

-«■?*> 0, a*<z>aa5ASpitt-cfcSo &2<dh 

**J8£^6Eltt*rt**6«»c, ^B^fefc^Dy^ 
[004.31 
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